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(54) POSITION INDICATOR AND MANUFACTURING METHOD THEREOF

(67) A position indicator includes: a chassis; a sub-
strate disposed inside the chassis; a coil; capacitors 21
disposed on the substrate; interconnects 30, 31, 32 dis-
posed on the substrate such that each at least partially
connects a respective one of the capacitors to the coil in
parallel; and pairs of land patterns 23. Each pair of land
patterns includes a first land pattern and a second land
pattern. Each of the interconnects has a first end con-
nected to a first end of the coil and a second end con-
nected to a second end of the coil, and is connected to
one of the capacitors. The pairs of land patterns 23 are
disposed such that each of the interconnects 32 is at
least partially interposed between the first land pattern
and the second land pattern of one of the pairs of land
patterns.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a position indi-
cator and a manufacturing method thereof and particu-
larly to a position indicator used in a touch input system
and a manufacturing method thereof.

2. Description of the Related Art

[0002] Among touch input systems composed of a po-
sition detecting device that is a plate-shaped input unit
and a position indicator such as an electronic pen are
ones that are configured so that the position indicator is
capable of transmitting various kinds of information to-
ward the position detecting device and the power neces-
sary for the transmission is supplied from the position
detecting device to the position indicator. The position
indicator used in this kind of input system is provided with
an LC resonant circuit composed of a coil excited by a
magnetic field from a sensor coil of the position detecting
device and a capacitor connected in parallel to this coil
(refer to e.g. Japanese Patent Laid-open No.
2014-130394). When this LC resonant circuit enters the
magnetic field, an induced electromotive force is gener-
ated in the coil, whereby power is stored in the LC reso-
nant circuit. The position indicator transmits pen informa-
tion including writing pressure information, side switch
information, and so forth by using this power.

[0003] In order for the position detecting device to cor-
rectly receive the information transmitted by the position
indicator, the resonant frequency of the LC resonant cir-
cuit needs to be equal to a standard value prescribed in
advance. However, errors in manufacturing are caused
in the inductance of the coil and the capacitance of the
capacitor. Therefore, the occurrence of variation in the
resonant frequency is inevitable at the stage immediately
after assembling of the LC resonant circuit. Then, the
following processing is carried out in a step for manufac-
turing the position indicator. Specifically, plural capaci-
tors are disposed in parallel to each other in advance.
The resonant frequency is measured after the LC reso-
nant circuit is assembled and several capacitors are iso-
lated from the circuit by cutting interconnects according
to the measurement result. Thus, the resonant frequency
is adjusted to the standard value in an ex-post manner.
[0004] However, this cutting of interconnects is per-
formed by manual work thus far and therefore the work
cost is high and an improvement is demanded. It will be
possible to replace part or all of the plural capacitors by
atrimmer capacitor, whose capacitance can be adjusted.
However, the trimmer capacitor has other problems that
it is impossible to ensure a large adjustment width, that
the element itself is expensive, and so forth.

[0005] Asoneofmethodstoreducethe work costtaken
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for the interconnect cutting, a method of cutting intercon-
nects not by manual work but by a laser will be possible.
Using a laser can automate the interconnect cutting work
and thus can reduce the work cost. However, a laser with
some degree of intensity needs to be used to surely cut
the interconnect and the interconnect cutting by use of
such a laser causes a new problem that a large hollow
region is generated in a substrate around the intercon-
nect. In particular, in the case of the substrate used in
the position indicator, the thickness of the substrate is
very thin, about 0.35 mm, and therefore the hollow region
penetrates to the back surface of the substrate and even
an interconnect on the back surface is cutin some cases.
Therefore, it is impossible to perform the interconnect
cutting by a laser thus far.

SUMMARY OF THE INVENTION

[0006] Therefore, one of the objects of the present dis-
closure is to provide a position indicator that allows in-
terconnect cutting by a laser and amanufacturing method
thereof.

[0007] In the case of using the method based on the
above-described interconnect cutting, an interconnect
that has been cut cannot be returned to the original con-
nected state. That is, it is impossible to incorporate a
capacitor that has been isolated from the circuit back into
the circuit again. However, in the actual manufacturing
step, there is possibly a case in which readjustment of
the resonant frequency is necessary after the cutting
work is completed. Therefore, a technique that enables
a capacitor that has been isolated from the circuit by in-
terconnect cutting to be incorporated into the circuitagain
is demanded.

[0008] Therefore, another of the objects of the present
disclosure is to provide a position indicator that allows a
capacitor that has been isolated from the circuit by inter-
connect cutting to be incorporated into the circuit again
and a manufacturing method thereof.

[0009] A positionindicatoraccording to the presentdis-
closure includes arectangular substrate that has alonger
side longer than an inner diameter of a pen-shaped chas-
sis and a shorter side shorter than the inner diameter and
is inserted into the inside of the chassis such that the
longer side is in parallel to a longitudinal direction of the
chassis. The position indicator further includes a coil, a
plurality of capacitors juxtaposed on the substrate along
the longer side of the substrate, a plurality of intercon-
nects that are each disposed on the substrate corre-
sponding to a respective one of the plurality of capacitors
and each connect a corresponding one of the capacitors
to the coil in parallel, and a plurality of land patterns that
are disposed so that each of the plurality of interconnects
is interposed between the land patterns. Each of the plu-
rality of land patterns is formed to have substantially a
same thickness as a corresponding one of the intercon-
nects or to have a larger thickness than the correspond-
ing one of the interconnects and is not electrically con-
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nected to the corresponding one of the interconnects.
[0010] According to the present disclosure, the land
patterns play a role to protect the substrate from a laser
and thus the hollow regions generated in the substrate
when interconnect cutting is performed by using a laser
can be alleviated. Therefore, interconnect cutting by a
laser can be performed.

[0011] In the above position indicator, each of the plu-
rality of interconnects may have a straight line part ex-
tending along the longer side of the substrate and the
plurality of land patterns may be disposed so that the
straight line part of each of the plurality of interconnects
is interposed between the land patterns. According to
this, the movement direction of the laser at the time of
interconnect cutting is unified to the shorter side direction
of the substrate. Therefore, the step of interconnect cut-
ting by a laser can be efficiently carried out.

[0012] In this position indicator, furthermore, the
straight line part of each of the plurality of interconnects
may be disposed on one straight line extending along
the longer side of the substrate. This makes it possible
to carry out the step of interconnect cutting by a laser
more efficiently.

[0013] Inthe above respective position indicators, fur-
thermore, the plurality of interconnects may each include
a manual jumper position configured to be capable of
being cut by removal of a solder. This can avoid the oc-
currence of manufacturing delay even when a laser irra-
diation apparatus becomes insufficient due to a sudden
increase in production or failure.

[0014] Furthermore, in the above position indicator,
each of the plurality of interconnects may have first and
second nodes, first and third parts each connected to the
first node, and a second part connected to the second
node. In addition, the plurality of land patterns may be
disposed so that the first part of each of the plurality of
interconnects is interposed between the land patterns
and the second part may be disposed to be interposed
between the first and third parts. According to this, the
capacitor that has been isolated from the circuit by inter-
connect cutting can be incorporated into the circuit again
by putting the solder between the first part and the second
part at the stage before interconnect cutting by a laser is
performed and reflowing this solder to move the solder
to the region between the second part and the third part
after the first part is cut by a laser.

[0015] In this position indicator, furthermore, the first
part may have a straight line part and the plurality of land
patterns may be disposed so that the straight line part of
each of the plurality of interconnects is interposed be-
tween the land patterns. This can make interconnect cut-
ting by a laser easier compared with the case in which
the first part does not have the straight line part.

[0016] Inthe above respective position indicators, fur-
thermore, the plurality of interconnects may include a plu-
rality of first interconnects in each of which the first node
is connected to the corresponding one of the capacitors
and the second node is connected to the coil and a plu-
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rality of second interconnects in each of which the second
node is connected to the corresponding one of the ca-
pacitors and the first node is connected to the coil, and
the plurality of first interconnects and the plurality of sec-
ond interconnects, may be disposed alternately along
the longer side of the substrate. This can efficiently dis-
pose the plurality of interconnects in the region in the
substrate surface.

[0017] Furthermore, in the above respective position
indicators, the plurality of interconnects and the plurality
of land patterns may be simultaneously formed by etch-
ing an electrically-conductive film formed, on the sub-
strate. This can set the thickness of each of the plurality
of interconnects and the plurality of land patterns to sub-
stantially the same value.

[0018] Moreover, in the above respective position in-
dicators, the plurality of interconnects and the plurality of
land patterns may be formed from the same material.
This also makes it possible to set the thickness of each
of the plurality of interconnects and the plurality of land
patterns to substantially the same value.

[0019] In addition, in the above respective position in-
dicators, the shortest distance between each of the plu-
rality of land patterns and the corresponding one of the
interconnects may be a constant value. This can prevent
the occurrence of variation in the magnitude of the hollow
formed by laser irradiation at the exposed part of the sub-
strate inevitably generated between the land pattern and
the corresponding interconnect.

[0020] A manufacturing method of a position indicator
according to the present disclosure includes forming a
plurality of interconnects each having one end connected
to an interconnect connected to one end of a coil and the
other end connected to an interconnect connected to the
other end of the coil and a plurality of land patterns that
are disposed so that each of the plurality of interconnects
is interposed between the land patterns on a surface of
arectangular substrate that has alonger side longer than
an inner diameter of a pen-shaped chassis and a shorter
side shorter than the inner diameter and is inserted into
inside of the chassis in such a manner that the longer
side is in parallel to a longitudinal direction of the chassis.
The method further includes inserting a capacitor in each
of the plurality of interconnects to connect the plurality of
capacitors to the coil in parallel.

[0021] According to the present disclosure, the land
patterns play a role to protect the substrate from a laser
and thus the hollow regions generated in the substrate
when interconnect cutting is performed by using a laser
can be alleviated. Therefore, interconnect cutting by a
laser can be performed.

[0022] Intheabove manufacturing method of a position
indicator, the forming of the plurality of interconnects and
pf the plurality of land patterns includes depositing an
electrically-conductive film on the surface of the sub-
strate, and forming the plurality of interconnects and the
plurality of land patterns by etching the electrically-con-
ductive film. Therefore, the forming the plurality of inter-
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connects and the forming the plurality of land patterns
can be favorably performed by the etching process at the
same time.

[0023] The above manufacturing method of a position
indicator may further include cutting the interconnects by
moving an irradiation point of a laser from one of a cor-
responding pair of the land patterns to the other with re-
spect to at least part of the plurality of interconnects. Ac-
cording to this, interconnect cutting by a laser is favorably
performed.

[0024] Inthe above manufacturing method ofa position
indicator, each of the plurality of interconnects may have
two pads disposed to be opposed to each other and the
inserting of the capacitor in each of the plurality of inter-
connects may be carried out by connecting one end of
the capacitor to one of the two pads and connecting the
other end of the capacitor to the other of the two pads.
According to this, the capacitor can be favorably inserted
in the interconnect.

[0025] Furthermore, in the above manufacturing meth-
od of a position indicator, the forming the plurality of in-
terconnects may form the plurality of interconnects such
that each of the plurality of interconnects has first and
second nodes, first and third parts each connected to the
first node, and a second part connected to the second
node and the second part is interposed between the first
and third parts, and the forming of the plurality of land
patterns may form the plurality of land patterns such that
the first part of each of the plurality of interconnects is
interposed between the land patterns. In addition, the
method may further include connecting the first part to
the second part by a solder, cutting the first part by a
laser by moving an irradiation point of the laser from the
land pattern disposed on one side of the first part to the
land pattern disposed on the other side, and connecting
the second part to the third part by the solder by reflowing
the solder. According to this, a capacitor that has been
isolated from the circuit by cutting of the first part can be
incorporated into the circuit again.

[0026] In this manufacturing method of a position indi-
cator, the forming of the plurality of interconnects may
form the plurality of interconnects such that the plurality
of interconnects include a plurality of first interconnects
in each of which the first node is connected to a corre-
sponding one of the capacitors and the second node is
connected to the coil and a plurality of second intercon-
nects in each of which the second node is connected to
a corresponding one of the capacitors and the first node
is connected to the coil. This can efficiently dispose the
plurality of interconnects in the region in the substrate
surface.

[0027] According to the present disclosure, the land
patterns play a role to protect the substrate from a laser
and thus the hollow regions generated in the substrate
when interconnect cutting is performed by using a laser
can be alleviated. Therefore, interconnect cutting by a
laser can be performed.

[0028] Furthermore, according to one aspect of the
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present disclosure, a capacitor that has been isolated
from the circuit by interconnect cutting by a laser can be
incorporated into the circuit again.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029]

FIG. 1A is a perspective view showing the appear-
ance of a position indicator according to a first em-
bodiment of the present disclosure, and FIG. 1B is
a perspective view that represents a case in a trans-
parent manner and shows the appearance of the po-
sition indicator;

FIG. 2 is a schematic diagram of part of a circuit
formed on a substrate shown in FIG. 1B;

FIG. 3 is a top view of the substrate corresponding
to part of the circuit shown in FIG. 2;

FIG. 4A is a sectional view of the substrate taken
along line A-A shown in FIG. 3, and FIG. 4B is a
sectional view of a conventional substrate after an
interconnect (straight line part) is cut by a laser;
FIG. 5 is a schematic diagram of part of a circuit
formed on a substrate configuring a position indicator
according to a second embodiment of the present
disclosure; and

FIG. 6 is a schematic diagram of test equipment for
adjusting the resonant frequency of an LC resonant
circuit formed on the substrate shown in FIG. 1B.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0030] Preferred embodiments of the present disclo-
sure will be described in detail below with reference to
the accompanying drawings.

[0031] A position indicator 1 according to a first em-
bodiment of the present disclosure is a device having a
pen shape (electronic pen) as shown in FIG. 1A. The
position indicator 1 forms the above-described touch in-
put system with a position detecting device (not shown)
that is a plate-shaped input unit.

[0032] As shownin FIGS. 1A and 1B, the position in-
dicator 1 has a structure in which various kinds of com-
ponents such as a writing pressure detector 4, a trans-
mitting/receiving unit 5, an elastic part 6, a pen-tip chip
7, apressing-down unit 9, acomponent holder 11, a sub-
strate 13, a switch part 14, a coil 15, a twisted pair cable
16, and a case cap part 17 are disposed inside a pen-
shaped case 2 (chassis) and a surface thereof.

[0033] Openings 2a to 2c are made in the case 2 as
shown in FIG. 1A.

[0034] The opening 2a is an opening for allowing the
pen-tip chip 7 to pass through it and is made at one end
(tip) of the case 2 in the longitudinal direction. When using
the position indicator 1, a user makes the pen-tip chip 7
abut against a panel surface (not shown) of the position
detecting device. The shape of the part around the tip of
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the case 2 is formed into a shape tapered toward the tip.
This is a shape for making the shape of the position in-
dicator 1 resemble that of ballpoint pens and pencils to
thereby give the user of the position indicator 1 a feeling
of use equivalent to that of ballpoint pens and pencils.
[0035] The pen-tip chip 7 is configured to move toward
the other end (tail end) of the case 2 in the longitudinal
direction when the user presses the pen-tip chip 7 against
the panel surface. The writing pressure detector 4 is con-
figured to be capable of defecting this motion of the pen-
tip chip 7 and has a function to detect the magnitude of
the force of the pressing by the user, i.e. the writing pres-
sure, on the basis of the result of detection. The detection
result is output to the transmitting/receiving unit 5 as writ-
ing pressure information. When the user separates the
pen-tip chip 7 from the panel surface, the pen-tip chip 7
is returned to the original position by the elastic force of
the elastic part 6. Besides, the elastic part 6 also plays
a role as a waterproof and dustproof measure that pre-
vents water and dust entering the case 2 from the opening
2a from further penetrating toward the tail end side.
[0036] The opening 2b is an opening for allowing the
pressing-down unit 9 to pass through it and is made in a
side surface of the case 2 in the longitudinal direction.
The pressing-down unit 9 includes a planar part 9a and
a columnar part 9b protruding from this planar part 9a
toward the inside of the case 2. The tip of the columnar
part 9b abuts against the switch part 14 placed on the
substrate 13. When a user presses the planar part 9a,
the pressing force thereof is transmitted to the switch part
14 via the columnar part 9b. Due to this, the switch part
14 is configured to alternately repeat turning-on and turn-
ing-off in response to pressing-down of the pressing-
down unit 9 by the user. The on/off-state of the switch
part 14 is output to the transmitting/receiving unit 5 as
side switch information.

[0037] Although notshown inthe diagram, the opening
2b is composed of a recess to which the planar part 9a
is fitted and a through-hole that is formed at the bottom
surface of this recess and through which the columnar
part 9b is penetrated. The part at which the columnar
part 9b is not formed in the lower surface of the planar
part 9a (surface on the side of the case 2) is bonded to
the part at which the through-hole is not formed in the
bottom surface of the recess by e.g. a double-sided tape.
The pressing-down unit 9 and the double-sided tape
function as a waterproof and dustproof measure that pre-
vents water and dust from entering the case 2 through
the opening 2b.

[0038] The opening 2c is an opening for inserting the
internal components of the position indicator 1 disposed
inside the case 2 into the case 2 and is made at the other
end (tail end) of the case 2 in the longitudinal direction
as shown in FIG. 1A. Into the opening 2c, the component
holder 11 for holding the internal components of the po-
sition indicator 1 and fixing them to the case 2 is fitted.
Furthermore, the entire opening 2c is sealed by the case
cap part 17 fitted to the component holder 11. The com-
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ponentholder 11 and the case cap part 17 may be formed
as a monolithic component.

[0039] In the component holder 11, a groove ranging
across the whole circumference in the circumferential di-
rection is made. An O-ring 12 (hermetically-sealing mem-
ber) is fitted into this groove and the component holder
11 is in tight contact with the inner surface of the case 2
across the whole circumference in its circumferential di-
rection due to this O-ring 12. This causes the O-ring 12
to function as a waterproof and dustproof measure that
prevents water and dust entering the case 2 from the
opening 2c from further penetrating toward the tail end
side. Furthermore, the O-ring 12 also plays a role to fix
the component holder 11 to the case 2.

[0040] The component holder 11 is joined to the sub-
strate 13 at the end part on the opposite side to the end
part fitted to the case cap part 17. Due to this, the sub-
strate 13 and the various kinds of components fixed to
the substrate 13 (such as the writing pressure detector
4, the transmitting/receiving unit 5, the elastic part 6, the
switch part 14, and the coil 15) are also fixed to the case
2 similarly to the component holder 11.

[0041] The substrate 13 is a rectangular member hav-
ing a longer side 13a longer than the inner diameter of
the case 2 and a shorter side (not shown) shorter than
the inner diameter of the case 2. After the various kinds
of components are attached to the substrate 13, the sub-
strate 13 is inserted into the inside of the case 2 from the
opening 2c¢ in the state of being held by the component
holder 11, with the longer side 13a parallel to the longi-
tudinal direction of the case 2.

[0042] The coil 15 is formed of a wire wound around a
core body (not shown) provided between the pen-tip chip
7 and the writing pressure detector 4 with the intermedi-
ary of a ferrite core (not shown). The coil 15 is connected
to the transmitting/receiving unit 5 disposed on the sub-
strate 13 by the twisted pair cable 16.

[0043] The transmitting/receiving unit 5 includes a cir-
cuit that carries out transmission and reception of a signal
and so forth with the position detecting device existing
outside the case 2 and forms the above-described LC
resonant circuit with the coil 15. Specifically, the trans-
mitting/receiving unit 5 has a function to receive a mag-
netic field generated by the position detecting device by
the coil 15 and store it in the capacitor as a charge and
a function to generate signals to be transmitted to the
position detecting device and transmit the signals from
the coil 15 by using the charge stored in the capacitor.
The transmission and the reception are carried out in a
time-division manner.

[0044] Regarding signal transmission to the position
detecting device, the transmitting/receiving unit 5 is con-
figured to be connected to the writing pressure detector
4 and the switch part 14 by interconnects formed on the
substrate 13 and receive the above-described writing
pressure information and side switch information from
them. The signals generated by the transmitting/receiv-
ing unit 5 include a signal indicating the writing pressure
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information and the side switch information, a continuous
signal for position detection used by the position detect-
ing device in order to detect the position of the position
indicator 1, and so forth.

[0045] Regarding the reception of the magnetic field
generated by the position detecting device, the transmit-
ting/receiving unit 5 is configured to have plural capaci-
tors 21 as shown in FIG. 2. These plural capacitors 21
form the above-described LC resonant circuit with the
coil 15. Specifically, two interconnects 30 and 31 each
extending along an x-direction shown in FIG. 2. (direction
parallel to the longer side 13a of the substrate 13) are
formed on the substrate 13. These interconnects 30 and
31 are connected to one end and the other end, respec-
tively, of the coil 15 via the twisted pair cable 16. In the
region between the interconnects 30 and 31 on the sub-
strate 13, the plural capacitors 21 and plural intercon-
nects 32 are each disposed to be lined up in the x-direc-
tion. One interconnect 32 is provided for each capacitor
21 and the capacitor 21 is inserted in the corresponding
interconnect 32. Furthermore, the plural interconnects
32 are each connected to the interconnect 30 at one end
and connected to the interconnect. 31 at the other end.
With the above configuration, the plural capacitors 21
and the coil 15 are connected in parallel to each other
and an LC resonant circuit is formed by the plural capac-
itors 21 and the coil 15.

[0046] Some of the interconnects 32 are provided with
a cutting point 22 that is a part cut by a laser when the
resonant frequency of the LC resonant circuit is adjusted
as indicated by circles in FIG. 2. When a certain inter-
connect 32 is cut at the cutting point 22, the capacitor 21
inserted in this interconnect 32 is isolated from the circuit.
As a result, the capacitance component of the LC reso-
nant circuit becomes smaller and therefore the resonant
frequency of the LC resonant circuit becomes higher. As
above, this LC resonant circuit is configured so that the
resonant frequency can be adjusted (i.e., increased) by
interconnect cutting at the cutting point 22.

[0047] The positionindicator 1 accordingto the present
embodiment has a characteristic in that a hollow region
generated in the substrate 13 can be avoided when cut-
ting of the cutting point 22 is performed by using a laser.
This point will be described in detail below with reference
to FIG. 3.

[0048] FIG. 3 is a diagram made by illustrating part of
the configuration of the transmitting/receiving unit 5
shown in the schematic diagram of FIG. 2 in aform closer
to the actual configuration. In FIG. 3, only four capacitors
21 (only one of which is labeled) and a configuration cor-
responding to them are shown.

[0049] AsshowninFIG.3,theinterconnect32includes
the following parts: a straight line part 32a extending
along the x-direction; a pad 32b formed at one end of the
straight line part 32a; a pad 32c connected to the inter-
connect 31; a pad 32d connected to the other end of the
straight line part 32a via a part extending along a y-di-
rection (direction parallel to the shorter side of the sub-
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strate 13); and a pad 32e connected to the interconnect
30. The straight line part 32a of each interconnect 32 is
disposed on one straight line L2 extending along the x-
direction as shown in FIG. 3.

[0050] The pads 32b and 32c are each an interconnect
pattern that extends in the y-direction and has a substan-
tially rectangular shape, and are formed opposed to each
other in the y-direction with the intermediary of a groove
having a constant width. The capacitor 21 as a chip com-
ponentis placed on these pads. One end of this capacitor
21 is connected to the pad 32b and the other end is con-
nected to the pad 32c.

[0051] The pads 32dand 32e are each aninterconnect
pattern having a substantially semicircular shape and are
formed opposed to each other in the y-direction across
the respective straight line parts with the intermediary of
agroove having a constant width. A solder 25 is provided
at a position straddling the pads 32d and 32e. The pur-
pose of providing the pads 32d and 32e in the intercon-
nect 32 is to form a manual jumper position 24 at which
the interconnect 32 can be cut without using alaser. That
is, as shown in FIG. 3, the pads 32d and 32e can be
electrically connected to each other as the basic state by
attaching the solder 25 to the position straddling the pads
32d and 32e. When the need to cut the interconnect 32
arises, the pads 32d and 32e can be separated from each
other by removing the solder 25 and the interconnect 32
can be turned to the cut state (disconnected state).
[0052] The manual jumper positions 24 need a com-
paratively-large area as shown in FIG. 3 and thus are
disposed to be alternately displaced in the y-direction.
This realizes efficient use of the region on the substrate
13.

[0053] The purpose of providing the manual jumper
positions 24 is to avoid the occurrence of manufacturing
delay in case of a sudden increase in production, failure
of a laser irradiation apparatus, and so forth. The inter-
connect cutting by a laser is advantageous over the in-
terconnect cutting by manual work in reduction in the
work cost and so forth. However, because a laser irradi-
ation apparatus, which takes a long time to introduce and
repair, is necessary, the configuration that relies only on
a laser involves a possibility that insufficiency in the laser
irradiation apparatus becomes a bottleneck about man-
ufacturing delay. In contrast, if the manual jumper posi-
tions 24 are provided, the interconnect cutting step can
be carried on by manual work even when the laser irra-
diation apparatus becomes insufficient due to a sudden
increase in production or failure. Therefore, the occur-
rence of manufacturing delay can be avoided.

[0054] The cutting point 22 is disposed at the straight
line part 32a of the interconnect 32. On both sides of the
cutting point 22, two land patterns 23 are disposed so
that the straightline part 32a is interposed therebetween.
These two land patterns 23 are disposed so that the
shortest distance d1 between the land pattern 23 and the
corresponding straight line part 32a is a constant value.
[0055] In the case of cutting the cutting point 22 by a
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laser, the irradiation point of the laser is moved from the
land pattern 23 on one side of the cutting point 22 to the
land pattern 23 on the other side. In FIG. 3, the trajectory
of the irradiation point of the laser at this time is shown
by a line L1. Doing this makes it possible to alleviate a
hollow region generated in the substrate 13 due to the
laser when the cutting point 22 is cut. This point will be
described in more detail below with reference to FIGS.
4A and 4B.

[0056] If the land patterns 23 are not used, as shown
in a sectional view of FIG. 4B showing the substrate 13
according to the background art, large hollow regions H
exist on both sides of the part from which the straight line
part 32a is removed after the straight line part 32a is cut
by a laser. This is due to that the laser irradiation area
cannot help but protrude to both sides of the straight line
part 32a to some extent in order to surely cut the straight
line part 32a.

[0057] In contrast, in the case of the substrate 13 ac-
cording to the present embodiment shown in FIG. 4A,
when the straight line part 32a is cut by a laser, the land
patterns 23 on both sides thereof play a role to protect
the substrate 13 from the laser. Therefore, the deep hol-
low regions H like those shown in FIG. 4B are not gen-
erated. That is, the hollow regions generated in the sub-
strate 13 by the laser when the cutting point 22 is cut are
alleviated.

[0058] To achieve the above-described effect, the
straight line part 32a needs to be electrically isolated from
the two land patterns 23 on both sides of the straight line
part 32a. This is because of the following reason. Spe-
cifically, if they are electrically connected to each other,
the land patterns 23 also need to be surely removed in
order to disconnect the interconnect 32 and therefore the
laser irradiation needs to be performed from the outside
of the land patterns 23. In this case, the hollow regions
H are generated outside the land patterns 23.

[0059] On the other hand, to minimize damage to the
substrate 13 by the laser, it is preferable that the straight
line part 32a be as close as possible to the two land pat-
terns 23 on both sides of the straight line part 32a. There-
fore, it is preferable for the above-described shortest dis-
tance d1 to be designed to as small a value as possible
within the range in which the insulation between the
straight line part 32a and the land pattern 23 can be en-
sured. As is understood from the shape of the hollow
regions H shown in FIG. 4B, the cutting of the substrate
13 by the laser is suppressed in the regions immediately
lateral to the interconnect pattern because the regions
are in the shadow of the interconnect pattern. Thus, if
the shortest distance d1 is sufficiently small, the hollow
formed in the substrate 13 exposed between the straight
line part 32a and the land pattern 23 by the laser irradi-
ation can be suppressed to one that is not so deep.
[0060] Each land pattern 23 needs to have substan-
tially the same thickness as the corresponding straight
line part 32a or be formed to a larger thickness than the
corresponding straight line part 32a. This is because, if
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not so, the land patterns 23 are completely removed and
damage is added to the substrate 13 when laser irradi-
ation is performed with the intensity necessary to remove
the straight line part 32a.

[0061] To realize such a thickness relationship, it is
preferable to simultaneously form each interconnect 32
and each land pattern 23 by depositing an electrically-
conductive film on the substrate 13 and etching the film.
This makes it possible to suppress the difference be-
tween the thickness of each interconnect 32 and the
thickness of each land pattern 23 within a range equiv-
alent to in-plane variation in the film thickness of the elec-
trically-conductive film (within a range in which they have
substantially the same thickness).

[0062] Furthermore, each interconnect 32 and each
land pattern 23 may be formed by using the same mate-
rial. This also makes it possible to suppress the difference
between the thickness of each interconnect 32 and the
thickness of each land pattern 23.

[0063] The planar shape of each land pattern 23 may
be a circular shape as shown in FIG. 3 or may be a rec-
tangular shape or another shape. Itis preferable to decide
the specific planar shape and size of each land pattern
23 as appropriate through repetition of experiments un-
der the same condition as the actual process so that the
interconnect 32 can be surely cut and damage to the
substrate 13 due to the laser can be minimized.

[0064] As described above, according to the position
indicator 1 in accordance with the present embodiment,
the land patterns 23 play a role to protect the substrate
13 from the laser and thus the hollow generated in the
substrate 13 when the interconnect 32 is cut by using a
laser can be alleviated. Therefore, interconnect cutting
by a laser is enabled.

[0065] Furthermore, according to the position indicator
1in accordance with the present embodiment, the cutting
point 22 and the manual jumper position 24 are disposed
in series in the interconnect 32. Therefore, the occur-
rence of manufacturing delay can be avoided even when
the laser irradiation apparatus becomes insufficient due
to a sudden increase in production or failure.

[0066] Furthermore, the cutting point 22 of each inter-
connect 32 is provided at the straight line part 32a ex-
tending along the x-direction and the movementdirection
of the laser at the time of interconnect cutting is unified
to the y-direction. Therefore, according to the position
indicator 1 in accordance with the present embodiment,
the step of interconnect cutting by a laser can be effi-
ciently carried out.

[0067] Moreover, the straight line part 32a of each in-
terconnect 32 is disposed on one straight line L2 extend-
ing along the x-direction. Thus, the y-coordinate of the
start point of the laser at the time of interconnect cutting
and the y-coordinate of the end point are unified. There-
fore, according to the position indicator 1 in accordance
with the present embodiment, the step of interconnect
cutting by a laser can be carried out more efficiently.
[0068] In addition, according to the position indicator
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1 in accordance with the present embodiment, the short-
est distance d1 between the straight line part 32a and
the land pattern 23 is set to a constant value. Thus, the
occurrence of variation can be prevented about the mag-
nitude of the hollow region formed by laser irradiation at
the exposed part of the substrate 13 inevitably generated
between the straightline part 32a and the land pattern 23.
[0069] Next, the position indicator 1 according to a sec-
ond embodiment of the present invention will be de-
scribed. The position indicator 1 according to the present
embodiment is different from the position indicator 1 ac-
cording to the first embodiment in that the interconnects
32 are replaced by interconnects 33a and 33b shown in
FIG. 5, and has the same configuration as the position
indicator 1 according to the first embodiment in the other
points. In the following, a description will be made with
focus on the difference from the position indicator 1 ac-
cording to the first embodiment.

[0070] As shown in FIG. 5, the position indicator 1 ac-
cording to the present embodiment has a configuration
in which the plural interconnects 33a (first interconnects)
and the plural interconnects 33b (second interconnects)
each linking the interconnect 30 and the interconnect 31
are alternately disposed in the x-direction.

[0071] First a description will be made with focus on
the interconnect 33a. The interconnect 33a includes the
following parts: a node n1 (first node); first and third parts
33a1 and 33a3 each connected to one side of the node
n1; a pad 33ab connected to the other side of the node
n1; a node n2 (second node) connected to the intercon-
nect 30 on one side; a second part 33a2 connected to
the other side of the node n2; and a pad 33ac connected
to the interconnect 31.

[0072] The pads 33ab and 33ac are each an intercon-
nect pattern that extends in the y-direction and has a
substantially rectangular shape, and are formed opposed
to each other in the y-direction with the intermediary of
a groove having a constant width. The capacitor 21 as a
chip component is placed on these pads. One end of the
capacitor 21 is connected to the pad 33ab and the other
end is connected to the pad 33ac.

[0073] Thefirst part 33a1 has a straight line part 33ala
extending along the y-direction. In the present embodi-
ment, the cutting point 22 is disposed at this straight line
part 33a1a. On both sides of the cutting point 22, two
land patterns 23 are disposed so that the straight line
part 33a1a is interposed therebetween, similarly to the
first embodiment. The specific arrangement of each land
pattern 23 is decided so that the shortest distance d2
from the corresponding straight line part 33a1 a is a con-
stant value for the same reason as the first embodiment.
[0074] Because of the provision of the land patterns
23 atthe cutting point 22, also in the present embodiment,
the hollow regions generated in the substrate 13 due to
the laser can be alleviated on the same principle as that
described in the first embodiment.

[0075] The second part 33a2 is disposed to be inter-
posed between the semicircular part of the first part 33a1
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and the semicircular part of the third part 33a3. Each of
the separation between the first part 33a1 and the second
part 33a2 and the separation between the second part
33a2 and the third part 33a3 is made by a groove that
extends along the y-direction and has a constant width
as shown in FIG. 5. Due to the existence of the grooves,
the second part 33a2 is insulated from each of the first
part 33a1 and the third part 33a3 in terms of the inter-
connect pattern. On the other hand, the first part 33a1
and the third part 33a3 are connected to each other by
the node n1.

[0076] As shown in FIG. 5, the first part 33a1 and the
second part 33a2 are electrically connected to each other
by a solder 26. It is preferable to attach this solder 26
before carrying out the step of interconnect cutting by a
laser. In contrast, the solder 26 is not attached between
the second part 33a2 and the third part 33a3.

[0077] Because, such a configuration is employed, the
node n1 is completely insulated from the node n2 after
the straight line part 33a1a is cut by a laser at the cutting
point 22.

[0078] However, in some cases, after the node n1 is
completely insulated from the node n2 in this manner,
the need to electrically connect the node n1 and the node
n2 again arises for the purpose of fine adjustment of the
capacitance of the LC resonant circuit or the like. The
structure of the interconnect 33a shown in FIG. 5 is to
realize this. In the case of electrically connecting the node
n1 and the node n2 again, the second part 33a2 and the
third part 33a3 are connected to each other by the solder
26 by reflowing the solder 26. This makes it possible to
electrically connect the node n1 and the node n2 again
easily by manual work after interconnect cutting by a la-
ser.

[0079] Next, a description will be made with focus on
the interconnect 33b. The interconnect 33b includes the
following parts: a node n1 (first node) connected to the
interconnect 30 on one side; first and third parts 33b1
and 33b3 each connected to the other side of the node
n1; a node n2 (second node); a second part 33b2 con-
nected to one side of the node n2; a pad 33bb connected
to the other side of the node n2; and a pad 33bc con-
nected to the interconnect 31.

[0080] Inthe configuration of the interconnect 33b, the
pads 33bb and 33bc have the same configuration as the
pads 33ab and 33ac of the interconnect 33a. The capac-
itor 21 as a chip component is placed also on the pads
33bb and 33bc. One end of this capacitor 21 is connected
to the pad 33bb and the other end is connected to the
pad 33bc.

[0081] The configuration of the part between the node
n1 and the node n2 is similar to that of the interconnect
33a. However, in the interconnect 33b, the positions of
the node n1 and the node n2 are opposite to those of the
interconnect 33a also as shown in FIG. 5. In association
with this, the shape and arrangement of the configuration
between the node n1 and the node n2 are also line-sym-
metric with respect to those of the interconnect 33a, with
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the axis of symmetry being a straight line (not shown)
that passes through the midpoint of aline segmentlinking
the node n1 and the node n2 and is in parallel to the x-
direction.

[0082] The cutting point 22 in the interconnect 33b is
provided at a straight line part 33b1a extending along the
y-direction. The straight line part 33b1a is part of the first
part 33b1. Also on both sides of this cutting point 22, two
land patterns 23 are disposed similarly to the intercon-
nect 33a. By providing these land patterns 23, the hollow
regions generated in the substrate 13 due to the laser
can be alleviated also regarding the cutting of the inter-
connect 33b.

[0083] The point that the first part 33b1 is connected
to the second part 33b2 by the solder 26 whereas the
solder 26 is not disposed between the second part 33b2
and the third part 33b3 and the purpose of employing
such a configuration are also the same as those of the
interconnect 33a. Specifically, if the need to electrically
connect the node n1 and the node n2 again arises after
the straight line part 33b1a is cut at the cutting point 22,
the second part 33b2 and the third part 33b3 may be
connected to each other by the solder 26 by reflowing
the solder 26.

[0084] The purpose of alternately disposing the inter-
connects 33a and the interconnects 33b in the x-direction
is to efficiently use the region on the substrate 13 similarly
to the purpose of disposing the manual jumper positions
24 with alternate displacement in the y-direction in the
position indicator 1 according to the first embodiments
Specifically, by alternately disposing the interconnects
33a and the interconnects 33b in the x-direction, the dis-
tance between the interconnects adjacent to each other
in the x-direction (between the interconnect 33a and the
interconnect 33b, in the present embodiment) can be
made shorter than in the case of using only the intercon-
nects 33a or the interconnects 33b. Therefore, alternately
disposing the interconnects 33a and the interconnects
33b in the x-direction enables efficient use of the region
on the substrate 3.

[0085] As described above, also according to the po-
sition indicator 1 in accordance with the present embod-
iment, the land patterns 23 play a role to protect the sub-
strate 13 from the laser and thus the hollow regions gen-
erated in the substrate 13 when the interconnects 33a
and 33b are cut by using alaser can be alleviated. There-
fore, interconnect cutting by a laser is enabled.

[0086] Furthermore, according to the position indicator
1 in accordance with the present embodiment, in the in-
terconnect 33a, the second part 33a2 is disposed to be
interposed between the first part 33a1 and the third part
33a3 and the solder 26 is put between the first part 33a1
and the second part 33a2. In the interconnect 33b, the
second part 33b2 is disposed to be interposed between
the first part 33b1 and the third part 33b3 and the solder
25 is put between the first part 33b1 and the second part
33b2. Therefore, regarding both the interconnects 33a
and 33b, even after the corresponding capacitor 21 is
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isolated from the circuit once by interconnect cutting by
a laser, the capacitor 21 can be incorporated into the
circuit again by only reflowing the solder 26.

[0087] Furthermore, according to the position indicator
1 in accordance with the present embodiment, the dis-
tance between the interconnects adjacent to each other
in the x-direction (between the interconnect 33a and the
interconnect 33b) can be made shorter, which allows ef-
ficient use of the region on the substrate 13.

[0088] Next, regarding the position indicators 1 having
the configurations described in the first and second em-
bodiments, a step of adjusting the resonant frequency of
the LC resonant circuit by using interconnect cutting by
a laser will be specifically described.

[0089] This step is carried out by using test equipment
50 shown in FIG. 6. As shown in FIG. 6, this equipment
includes a circular rotating base 51 configured to be ro-
tatable around its center as the rotation center, four stag-
es 52 that are each fixed to the rotating base 51 and are
disposed at equal intervals along the circumference of
the rotating base 51, a substrate supply device 53, fre-
quency measuring devices 54 and 56, a resonant fre-
quency adjusting device 55, a substrate ejecting device
57, and a control device 58. The respective devices form-
ing the test equipment 50 are configured to operate in
synchronization with each other under control of the con-
trol device 58. Furthermore, the four stages 52 are con-
figured to move along a rotation direction RD shown in
the diagram in association with the rotation of the rotating
base 51.

[0090] First, intermediate products 1a. of the position
indicators 1 as the target of measurement and adjust-
ment of the resonant frequency are loaded into the sub-
strate supply device 53. The intermediate products 1a
are products in a state in which at least all of the constit-
uent elements of the LC resonant circuit (respective el-
ements shown in FIG. 2) are formed. It is preferable for
the intermediate products 1a to be in a state in which the
solders 25 (FIG, 3) or the solders 26 (FIG. 5) are also
applied on the substrate 13. Meanwhile, because of the
need to perform interconnect cutting by a laser, it is pref-
erable for the intermediate products 1a to be in a state
in which the internal components including the substrate
13 have not yet been inserted into the case 2.

[0091] The substrate supply device 53 is configured to
form a waiting line of the loaded intermediate products
1a. When the stage 52 reaches a position A shown in
the diagram by the rotation of the rotating base 51, the
substrate supply device 53 takes out the intermediate
product 1a in the waiting line in a first-in first-out manner
and sets it on the stage 52 as shown in arrows S1 and
S2in FIG. 6.

[0092] Thereafter, when the stage 52 reaches a posi-
tion B resulting from rotation from the position A by 45°
by the rotation of the rotating base 51, measurement of
the resonant frequency by the frequency measuring de-
vice 54 is performed. It suffices for this measurement to
be coarse measurement because precise measurement
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is performed in the resonant frequency adjusting device
55.

[0093] When the rotating base 51 further rotates and
the stage 52 reaches a position C resulting from rotation
from the position B by 90°, precise measurement of the
resonant frequency and interconnect cutting at the cut-
ting point 22 shown in FIG. 3 or FIG. 5 according to the
measurement result are performed by the resonant fre-
quency adjusting device 55. The precise measurement
of the resonant frequency can be performed in a short
time by being performed on the basis of the result of the
coarse measurement by the frequency measuring device
54. The interconnect cutting at the cutting point 22 is per-
formed by a laser. That is, the resonant frequency ad-
justing device 55 has a function as a laser irradiation
apparatus. The reason why the laser can be used for the
interconnect cutting is because the land patterns 23 are
formed at the cutting point 22 as described above. Be-
cause the cutting is performed by the laser, the work cost
taken for the interconnect cutting is reduced in the test
equipment 50 compared with the interconnect cutting
step of the related art, in which the interconnect cutting
is performed by manual work.

[0094] After the interconnect cutting by the resonant
frequency adjusting device 55 ends, when the rotating
base 51 further rotates and the stage 52 reaches a po-
sition D resulting from rotation from the position C by 90°,
a test on the resonant frequency by the frequency meas-
uring device 56 is performed. This test is performed by
checking the frequency of a signal actually transmitted
by the position indicator 1. In a specific example, the fre-
quency measuring device 56 controls the on/off-state of
the switch part 14 disposed on the substrate 13 and gen-
erates a magnetic field to store power in the LC resonant
circuit of the intermediate product 1a. Then, the frequen-
cy measuring device 56 receives a signal including side
switch information transmitted from the intermediate
product 1a as the result of the power storing and checks
the frequency of the signal. If the frequency measuring
device 56 is configured in this manner and the position
indicator 1 is configured to transmit the side switch infor-
mation by frequency shift keying (FSK), it is more pref-
erable to check whether or not the frequency matches a
predetermined value of standard about each of the fre-
quency corresponding to the on-state of the switch part
14 and the frequency corresponding to the off-state of
the switch part 14.

[0095] After the test by the frequency measuring de-
vice 56 ends, when the rotating base 51 further rotates
and the stage 52 reaches a position E resulting from ro-
tation from the position D by 45°, the intermediate product
1a moves from the stage 52 to the substrate ejecting
device 57 as shown by an arrow S3 in FIG. 6. At this
time, the intermediate product 1a rejected in the test by
the frequency measuring device 56 is ejected from the
substrate ejecting device 57 as shown by an arrow S4 in
FIG. 6. Although the subsequent treatment is based on
manual work, it is also possible to further adjust the res-
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onant frequency by using reflow of the solder 26 and
return the intermediate product 1a to conforming prod-
ucts depending on the result of the adjustment if the in-
termediate product 1a is an intermediate product of the
positionindicator 1 according to the second embodiment.
[0096] On the other hand, the intermediate products
1a accepted in the test by the frequency measuring de-
vice 56 are accumulated in the substrate ejecting device
57 as shown by an arrow S5 in FIG. 6. The intermediate
products 1a thus accumulated are taken out by an oper-
ator person to be sentto a step of assembling the position
indicator 1.

[0097] Asdescribedabove, accordingtothe testequip-
ment 50, measurement of the resonant frequency and
adjustment of the resonant frequency based on the result
of the measurement can be carried out regarding the
position indicators 1 described in the first and second
embodiments.

[0098] Although preferred embodiments of the present
invention are described above, it is obvious that the
present invention is not limited to such embodiments at
all and the present invention can be carried out in various
aspects without departing from the gist of the invention.
[0099] For example, in the position indicator 1 accord-
ing to the second embodiment, the cutting point 22 is
provided at the straight line part 33ala extending along
the y-direction in the first part 33a1 as shown in FIG. 5.
However, because the first part 33a1 also has a straight
line part extending along the x-direction as is apparent
from FIG. 5, the cutting point 22 may be provided at this
straight line part. Similarly, the cutting point 22 may be
provided at a straight line part extending along the x-
direction in the first part 33b1.

[0100] Furthermore, to efficiently use the region on the
substrate 13, the manual jumper positions 24 are dis-
posed with alternate displacement in the y-direction in
the first embodiment and the interconnects 33a and the
interconnects 33b are alternately disposed in the x-direc-
tion in the second embodiment. However, such struc-
tures do not have to be employed if the region on the
substrate 13 has sufficient room.

[0101] Furthermore, although the cutting points 22 are
provided at straight line parts of the interconnects 32 and
the interconnects 33a and 33b in the respective embod-
iments, the cutting point 22 may be provided at a part
having another shape such as a curve. However, provid-
ing the cutting point 22 at a straight line part of the inter-
connect as in the respective embodiments is advanta-
geous to surely perform interconnect cutting

Claims
1. A position indicator comprising:
a chassis;

a substrate disposed inside of the chassis;
a coil;
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a plurality of capacitors disposed on the sub-
strate;

a plurality of interconnects disposed on the sub-
strate such that each of the plurality of intercon-
nects atleast partially connects arespective one
of the plurality of capacitors to the coil in parallel;
and

a plurality of pairs of land patterns disposed on
the substrate,

wherein:

each of the plurality of pairs of land patterns
includes a first land pattern and a second
land pattern,

each of the plurality of pairs of land patterns
corresponds to a respective one of the in-
terconnects,

the plurality of pairs of land patterns is dis-
posed such that each of the plurality of in-
terconnects is at least partially interposed
between the first land pattern and the sec-
ond land pattern of the corresponding one
of the pairs of land patterns, and

the first land pattern and the second land
pattern of each of the plurality of pairs of
land patterns have substantially a same
thickness as the corresponding one of the
interconnects or have a larger thickness
than the corresponding one of the intercon-
nects, and

the first land pattern and the second land
pattern of each of the plurality of pairs of
land patterns are electrically isolated from
the corresponding one of the interconnects.

The position indicator according to claim 1, wherein
each of the plurality of interconnects includes a
straight line part extending along the substrate, and
the plurality of pairs of land patterns is disposed such
that the straight line part of each of the plurality of
interconnects is interposed between the first land
pattern and the second land pattern of the corre-
sponding one of the pairs of land patterns.

The position indicator according to claim 2, wherein
the straight line part of each of the plurality of inter-
connects is disposed on a straight line extending
along the substrate.

The position indicator according to one of the pre-
ceding claims, wherein

each of the plurality of interconnects includes a first
pad and a second pad that is adjacent the first pad,
the first pad and the second pad being configured to
be electrically isolated by removal of a solder that
electrically couples the first pad and the second pad.

The position indicator according to one of the pre-
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ceding claims, wherein

each of the plurality of interconnects has

a first node and a second node,

afirst part and a third part each connected to the first
node, and

a second part connected to the second node,

the plurality of pairs of land patterns is disposed such
that the first part of each of the plurality of intercon-
nects is at least partially interposed between the first
land pattern and the second land pattern of the cor-
responding one of the pairs of land patterns, and the
second part is interposed between the first and third
parts.

The position indicator according to claim 5, wherein
the first part of each of the plurality of interconnects
has a straight line part, and the plurality of pairs of
land patterns is disposed such that the straight line
part of each of the plurality of interconnects is inter-
posed between the first land pattern and the second
land pattern of the corresponding one of the pairs of
land patterns.

The position indicator according to claim 5 or 6,
wherein

the plurality of interconnects includes a first group of
the interconnects and a second group of the inter-
connects,

the first node of each of the interconnects included
in the first group is connected to the corresponding
one of the capacitors,

the second node of each of the interconnects includ-
ed in the first group is connected to the coil,

the second node of each of the interconnects includ-
ed in the second group is connected to the corre-
sponding one of the capacitors,

the first node of each of interconnects included in
the second group is connected to the coil and
respective ones the interconnectsincludedin the first
group and respective ones of the interconnects in-
cluded in the second group are disposed alternately
along the substrate.

The position indicator according to one of the pre-
ceding claims, wherein

the plurality of interconnects and the plurality of pairs
of land patterns are simultaneously formed by etch-
ing an electrically-conductive film formed on the sub-
strate,

and/or

wherein the plurality of interconnects and the plural-
ity of pairs of land patterns are formed from the same
material.

The position indicator according to one of the pre-
ceding claims, wherein

a shortest distance between each of the first land
pattern and the second land pattern of each of the
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plurality of pairs land patterns and the corresponding
one of the interconnects is a constant value.

The position indicator according to one of the pre-
ceding claims, wherein

the chassis is pen-shaped,

the substrate is rectangular and has a longer side
longer than an inner diameter of the chassis and a
shorter side shorter than the inner diameter, and
the substrate is disposed inside of the chassis such
that the longer side is in parallel to a longitudinal
direction of the chassis,

wherein preferably the plurality of capacitors is dis-
posed on the substrate along the longer side of the
substrate.

A manufacturing method of a position indicator that
includes a chassis and a substrate disposed inside
of the chassis, the method comprising:

forming a plurality of interconnects on a surface
of the substrate, each of the plurality of intercon-
nects having a first end connected to a first end
ofa coiland asecond end connected to a second
end of the coil;

forming a plurality of pairs of land patterns on
the surface of the substrate, each of the pairs of
land patterns including a first land pattern and a
second land pattern and correspending to one
ofinterconnects, the plurality of pairs of land pat-
terns being disposed such that each of the plu-
rality of interconnects is at least partially inter-
posed between a corresponding one of the pairs
of land patterns; and

placing a plurality of capacitors on the plurality
ofinterconnects such that each of the capacitors
is placed on a corresponding one of the inter-
connects to at least partially connect the capac-
itor to the coil in parallel.

The manufacturing method according to claim 11,
wherein:

the forming of the plurality of interconnects and
the plurality of pairs of land patterns includes:

depositing an electrically-conductive film on
the surface of the substrate, and

etching the electrically-conductive film,
preferably further comprising:

cutting one of the interconnects by
moving an irradiation point of a laser
from the first land pattern to the second
land pattern of the corresponding one
of the pairs of land patterns

The manufacturing method according to claim 12,
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15.

22

wherein

the forming of the plurality of interconnects forms the
plurality of interconnects such that each of the plu-
rality of interconnects has a first pad and a second
pad that is adjacent the first pad, the method further
comprising:

connecting a first end and a second end of each
of the capacitors to the first pad and the second
pad, respectively, of one of the plurality of inter-
connects.

The manufacturing method according to claim 12 or
13, wherein

the forming of the plurality of interconnects forms the
plurality of interconnects such that each of the plu-
rality of interconnects has a first node and a second
node, a first part and a third part each connected to
the first node, and a second part connected to the
second node and the second part is interposed be-
tween the first and third parts, the forming of the plu-
rality of pairs of land patterns forms the plurality of
pairs of land patterns such that the first part of each
of the interconnects is interposed between the first
land pattern and the second land pattern of the cor-
responding one of the pairs of land patterns, and
the method further includes:

connecting the first part to the second part of
each of the plurality of interconnects by a solder,
cutting the first part of one of the interconnects
by a laser by moving an irradiation point of the
laser from the first land pattern to the second
land pattern of the corresponding one of the
pairs of land patterns, and

connecting the second part to the third part of
the one of the plurality of interconnects by the
solder by reflowing the solder.

The manufacturing method according to claim 14,
wherein

the forming of the plurality of interconnects forms the
plurality of interconnects such that the plurality of
interconnects includes:

a first group of the interconnects, wherein the
first node of each of the interconnects included
in the first group of interconnects is connected
to a corresponding one of the capacitors and the
second node of each of the interconnects includ-
ed in the first group of interconnects is connect-
ed to the coil, and

a second group of the interconnects, wherein
the second node of each of the interconnects
included in the second group of interconnects is
connected to a corresponding one of the capac-
itors and the first node of each of the intercon-
nects included in the second group of intercon-
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nects is connected to the coil.
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